techniques to measu^Ld pressure 
lack of measurements of diastolic or 
mean pressures, Mure to control intake 
of food and NaCl, use of anesthetics, or 
the use of an inadequate sample size 
The tail-cuff technique, the method most 
commonly used to measure arterial 
Wood pressure in the unanesthetized rat 
requires restraint of the animal and ei- 
ther the deliberate or inadvertent induc- 
tion of an increase in body temperature 
U5). Thus, hemodynamic effects of heat 
stress or immobilization stress may also 
have contributed to the variability in 
Wood pressure results. Furthermore, 
this technique is generally used to mea- 
sure only systolic pressure because tail- 
cuff measurements of diastolic or mean 
pressure are probably not as accurate or 
^reliable as those of systolic pressure 

In those studies in which blood pres- 
sure in young $ rats has been found to be 
greater than in R rats despite a "low" 
NaCl diet, the amounts of sodium chlo- 
ride provided were actually more than 
adequate for normal growth (6, 9, 10-12) 
whether or not the stress of tail-cuff 
measurements or of anesthesia contrib- 
uted to the occurrence of greater blood 
pressure in the S rats was also not ad- 
dressed in those studies. 

Our finding that blood pressure in the 
recently weaned S rat is greater than that 
m the R rat, despite a diet deficient in 
«aci, has implications for studies of the 
pathogenetic determinants of salt-sensi- 
Uvity and salt-resistance in the Dahl rat. 
Specifically, biologic differences demon- 
strated between the S and the R rat after 
weaning, including the phenomenon of 
salt-sensitivity, could be a consequence 
of, or be dependent on, an already extant 
difference in blood pressure between the 
two strains. The observation that, in the 
weanhng S rat. heart, weight is greater 
than in the weanling R rat suggests that 

.f^l bl00d pressurc » «*« young S 
nt has biologic consequences, for exam- 
ple, myocardial hypertrophy. 
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A New HTLV-III/LAV Encoded Antigen Detected by 
Antibodies from AIDS Patients 

, ^kstract. A newly identified protein from HTLV'IIf/TJi v tU * - , 
the euobgk agent of the acquired immuZ IfJ J ^ im P li ^ « 
protein. »hich has * rnole Z^ *»""*d- This 

sequencing to have a coding oritin TL 1 ™ m 7' ' W by Qm ™ 
presence ofaxtitodiesTotfTST^ The 
functional in the natural host indicated thai this gene is 



Jonathan S. Alian 
Department of Cancer Biology 
Harvard School of Public Hea'hh, 
Boston, Massachusetts 02 J IS 
John E. Cougan 
Laboratory oflmmunogenetics, 
National Institute of Allergy an'd 
Infectious Diseases, 
Bethesda, Maryland 20205 
Tun-Hou Lee 
Mary Frances McLane 
Vwausy Kanki 
Department of Cancer Biology, 
Harvard School of Public Health 
Jerome E. Groopman 
Department of Medicine, 
New England Deaconess Hospital, 
Boston, Massachusetts 02115 
Myron Essex 

Department of Cancer Biology, 
Harvard School of Public Health 

Acquired immune deficiency syn- 
drome (AIDS) is a disease that causes 
depletion of a subset of T lymphocytes 
and results in opportunistic infections 
and malignancies. A retrovirus, desig- 
nated HTLV-IH/LAV, has been isolated 
and implicated as the etiologic agent for 
AIDS (1-4). Proteins specific to HTLV- 
HI/LAV have been described and in- 
clude the ^encoded products p55 
P38, P 24, and pl7 and the eTivnmcoded 
< fi^^^fl^ 3 Proteins ©160, gpl20, and gp4l (j ( 4m 7 . 
5 McSra 3 ^ ' ^-Analysis of DNAprovirus clones led 

5 * 3 M 6^ LTob,M - J - ^ ^p-^i, to the identification of at least 

reading frames, in addition to gag po l 
and e/iv ( that could encode other protein 
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products (72-7J). A protein of approxi- 
mately 27 kilodaltons (p27) ( which ap- 
peared to.be unrelated to the known gag- 
ma env^ncoded products, was detected 
m an OTLV-IU-infected cdl .hne, H9/ 
HTLY-m (P). This protein was analyzed 
to determine if it originated from one of 
the open reading frames. 

The relative frequency of antibodies to 
p27 in the serum of patients with AIDS- 
related complex (ARC) or ADDS and 
healthy asymptomatic homosexuals was 
examined. Disease categories were de- 
termined according to the criteria for 
AIDS used by the Centers for Disease 
Control (16). The AIDS patients includ- 
ed those who had clinical manifestations 
of opportunistic infeaions or certain ma- 
lignancies, and ARC patients included 
those with defined constitutional and 
laboratory abnormalities. Serum sam- 
ples, obtained from 138 individuals, were 
selected at random from a bank of sam- 
ples drawn from area hospitals and com- 
munity clinics. These samples had previ- 
ously been determined by radioimrauno- 
precipitation (RIP) and cell membrane 
immunofluorescence to contain antibod- 
ies reactive with HTLV-TJIrOLAV pro- 
tews. Of the 138 samples tested by RIP 
analysis, 51 (37 percent) were positive 
forannbody top27. The prevalence rates 
1 by disease category are given in Table 1 
Approximately one-half of the samples 
from asymptomatic subjects who were 
Positive for -mV-m/LAV. antibody 
also had antibodies to p27, but this fre- 
quency sfgnificanUy declined with sever- 
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ity of disease. Whether this apparent loss 
in reactivity to p27 is simply a function of 
antibody titer or alternatively reflects a 
more profound differential loss of anti- 
bodies to p27 is not known. 

Figure 1 shows the results of repre- 
sentative HTLV-m/LA V positive serum 
samples that were analyzed by RIP and 
sodium dodecyl sulfate-polyacryhmide 
gel electrophoresis (SDS-PAGE) with 
I SJcysteine-Iabeled H9/HTLV-III 
cells. Of the serum samples represented, 
four recognized p27 (lanes 2. 3, 4, and 
11), the first three from ARC patients 
and the fourth from an AIDS patient. 
Representative negative control sera 
from people not within AIDS risk groups 
did not recognize this protein (lane 1), 
nor did serum samples from other ARC 
patients (lanes 5, 8, 9, 10, and 13), from 
AIDS patients (Janes 6 and 12), or from a 
representative healthy homosexual male 
(lane 7). 

The spectrum of reactivity of serum 
samples to HTLV-III encoded proteins 
suggested the possibility that p27 might 
represent another class of HTLV-UI/ 
LAV products unrelated to the proteins 



HTLY-DI positive individuals. The status of 
tndjviduah was determined with the CDC 
cntena for AIDS. All sera were selected from 
a bank of serum samples previously evaluated 
j!?-? 1 m€fllbra ne immunofluorescence 
and ! RWSDS-PAGE. All 138 samples contain 
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13/27 
18/42 
20/69 
51/138 



45.1 
42.9 
29.0 
37.0 
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encoded by the gag or env genes. As 
shown in Fig. 1, one group of serum 
samples tested recognized env and p27 
without reacting to the gag gene prod- 
ucts Oane 3), whereas others reacted 
with env and gag antigens as well as p27 
(lane 2). An additional group reacted 



with env and gag antigens but not D 27 
(lanes 8, 9. 10. and 12), and still others 
reacted only with env antigens. The pos- 
sibdity that P 27 was not a gag or env 
protein was consistent with the observa- 
tion that P 27 was not precipitated by 
anybodies to gag proteins, and it was not 
glycosylated as are those encoded by the 
env gene (17). 

To determine the coding region of p27 
^ analyzed the aminc-terminal amino 
acid sequence by radiosequence analysis 
(18-20). Radiolabeled P 27 was prepared 
by immunoprccipitation of pjflleucine- 
or f HJarginine-labcled H9/HTLV-III 
cell Iysates with standard positive refer- 
ence serum. Protein precipitates were 
then subjected to SDS-PAGE. Automat- 
ed sequence analysis did not provide 
information on the presence of either of 
these amino acids in the first 35 degrada- 
tion cycles at the amino terminus of the 
protein. This result indicated that either 
there were no leucine or arginine resi- 
dues in the first 35 amino acids of the 
amino terminus, or that the amino termi- 
nus of p27 was inaccessible to Edman 
degradation. We therefore prepared cy- 
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Fig. (left). Anubody reactivities i 0 
HTLV.Ui^pccific P 27. Cell lysatcs 
were prepared from PSJcysteine-U- 
beied H9/HTLV-M cells or H9 unin- 
fected cells. Details of the RIP and 
SDS-PAOE techniques were do- 
senbed earlier (7, p, 20). Lysates 
were immunoprecipitated with the 
following sera; Normal human serum 
was tested oo uninfected H9 cells 
Oane a) and on H9/HTLV-HJ cells 
Oaoe J); positive reference serum 
from an ARC patient was tested on 
uninfected (lane b) and infected cells 
(lane 2). Seven ARC patients (lanes 
3, 4, 5, 8, 9, J0, and 13), three AIDS 
pauenu Qanes 6, II, and 12), and one 
healthy homosexual male (laae 7) 
were tested on infected H9/HTLV-IU 
cells. Immunoprecipitates were sub- 
jected to electrophoresis on 20<m 10 
percent SDS-polyacrylamide gels, 
ng. X (right). Amino acid sequence 
analysis of cyanogen bromide pep. 
tides from p27 and comparison to the 
deduced protein sequence of 3' orf. 



Mcgqh ,7<r preicm sequence of 3' orf. 

Ponr _ , D lu vawm' w " (A) Separation of pHJleucinc-labcled 

Peptide i PipiM. 2 Pep tldo 3 Paplto . 4 CNBr pepudes of p27 by SephacS 

profile was observed for PHJvaiinc-labded Mnt;d« mw* 2 ?° chro ?»a;ography. A similar 
analysis of CNBr pcpMesXfc C and F w M*™**™** amino acid sequence 
Fig. 3, and the st^^^td ^Z SSSS ? « ^own in 

^B7if?o ~ ?i Bt bromide hydroiya, o[&^^*fcJ?£J V*. ctc i sed *«* ** d<e»*lu«d, and 
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anogcn orvrruuc irdgmcms irum rnjicu- 
cine- or ( 3 H]va!ine-la^p27 for amino 
acid sequence analys^Rrhe cyanogen 
bromide fragments were first separated 
by Sephacryl S-200 chromatography and 
the fractions were pooled (Fig. 2). Of the 
pools analyzed by Edman degradation, 
pools C and F contained materials that 
gave reactive peaks with greater than 91 
percent repetitive yield. Leucine peaks 
were observed at positions 17 and 38, 
and a valine peak was observed at posi- 
tion 10 of pool C. Pool F contained 
leucine peaks at positions 8, Id, and 25 
and valine peaks at positions 7 and 21 
(Fig. 3). The predicted amino acid se- 
quence for the 3' open reading frame of 
HTLV-in specifies four peptides that 
are generated from cleavage by cyano- 
gen bromide at methionine residues (12- 
15) (Fig. 2). When we compared the 
predicted amino terminal amino acid se- 
quences of these peptides with leucine 
and valine profiles of the peptides ana- 
lyzed, we found that the sequence de- 
rived from pool C matched that of a 
predicted peptide designated peptide 2. 
In addition, the sequence derived from 
pool F matched the predicted cyanogen 
bromide peptide designated peptide 4. A 
summary of the predicted amino acid 
sequence for the peptides for p27 is 
illustrated schematically in Fig. 2B. The 
probability of finding such a match by 
chance alone is less than 2.9 x 10" 6 for 
pool C and 2.09 x 10~ 8 for pool F. The 
results enable us to assign the coding 
origin of p27 to the 3' terminal region of 
HTLV-IH. 

We have thus described p27, a previ- 
ously unrecognized HTLV-IH specific 
antigen that is capable of generating an 
immune response in the natural state as 
evidenced by the recognition of this pro- 
tein by the antibodies from the sera of 
patients with AIDS and ARC and that of 
healthy exposed individuals. By assign- 
ing its coding region to the 3' region of 
the HTLV-III genome, we provide direct 
evidence for the presence of a fourth 
functional gene located 3' of the env 
gene. 

Because of inaccessibility of the amino 
terminal sequence of p27 to Edman de- 
gradation, the exact genomic location of 
the methionine initiator codon could not 
be unequivocally assigned. We observed 
that p27 undergoes posttranslational 
modification by myristylation as evi- 
denced by its incorporation of ['Hlmyr- 
istate (17), Earlier studies on retroviral 
proteins with such posttranslational 
modification revealed that the amino ter- 
minus was ''blocked^ for Edman degra- 
dation and that the initiator methionine 
residue was followed by a glycine (2/- 
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ii). u inc mynsiyiatca p27 als^tas an 
amino terminal protein sequ^Bthat 
conforms with the Met-Cly c^Knsus 
sequence, the first AUG codon in the 3'- 
orf products which begins five nucleo- 
tides 3' from the end of the env gene and 
is followed by a glycine codon is a likely 
Initiation point for p27. This conclusion 
is in agreement with previous analyses of 
major transcripts detected in the HTLV- 
ni-infected cells (15, 24). 

The estimated molecular weight of 
p27, as determined by SDS gels, howev- 
er, could be interpreted as a discrepancy 
because it is larger than the size predict- 
ed for a 3' open reading frame protein, 
which is composed of about 200 amino 
acids (12-15). It seems likely that the 
myristate attached to p27 may have 
caused an abnormal migration pattern in 
SDS gels. A similarly misleading migra- 
tion in SDS gels due to myristylation has 
been observed with the ^dg-encoded pl9 
of HTLV-I, which migrates as a 19-kd 
protein yet contains only 126 amino ac- 
ids (2J). 

Detection of antibodies to p27 among 
those who are seropositive for HTLV-III 
indicates that there are at least four 
different classes of HTLV-IH-encoded 
antigens that may eb'cit immune respons- 
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Fig. 3. Analysis of the amino terminus of p27 
radiolabeled CNBr peptides. (*HQleucine- (•) 
tad fHJvaline (l)-labeled p27 CNBr peptides 
were separated by Sephacryl S-200 chroma- 
tography (Fig. 2) and subjected to semiauto- 
maied Edman degradation as described (20). 
Radioactivity is shows for each degradation 
cycle. (A) For pool C, leucine peaks were 
observed at positions 17 and 38 and a valine 
peak at position 10. (B) Pool F contained 
leucine peaks at 8, 16, and 25 and valine peaks 
at 7 and 21. The relations of pool C and F to 
the predicted amino acid sequence ol 3' Off is 
given in Fig. 2. 



es during a naturaT course of HTLV-r 
infection. We and others have sho* 
that antibodies to gag- and e/iv-cncode 
products can be detected in HTLV-H) 
infected individuals (3, 4, 7-7/). Recen 
iy, antibodies to the carboxyl terminus i 
the pot gene product were also found i 
AIDS patients (25). Judging from tr 
antibody recognition pattern, we prev 
ously concluded that when gag and en 
products were compared, env produci 
were the most immunogenic species (. 
9, 1(f). Because p27 was recognized b 
only 37 percent of those who were ser( 
positive for other antigens, p27 canm 
be considered to be as immunogenic i 
the antigens encoded by the env gene: 
However, the frequency of antibody t 
p27 in AIDS patients is lower than thi 
for ARC patients and healthy homose> 
ual males combined (x 2 d.f. (1) = 3.73( 
P = 0.05). This aspect of antibody r< 
sponse is the same as that directed to th 
gag encode p24, in that AIDS patient 
are more likely to lack detectable circi 
lating antibodies to antigens other tha 
those encoded by the env gene (9). Th 
biological significance of the selectiv 
absence of circulating antibodies to p2 
or p27 (or both) in AIDS patients is n< 
known. It does point out, however, th< 
these antigens will not be as valuable s 
e/iv-encoded products for diagnostic put 
poses. 

Proteins that are encoded by s< 
quences extending into the 3' long term 
nal repeat (LTR) of HTLV-I and HTL \ 
II, such as p42 and p38 (76\ 27), functio 
as transcriptional regulators. The codin 
sequence of p27 resembles p42 and p3 
of HTLV-I and HTLV-II, respective!) 
in that they axe encoded by open readin 
frames that extend to 3' LTR's. Th 
question of whether similarities of thes 
proteins in their structural arrangement 
at the genomic level imply function* 
similarities, like those encoded by ga$ 
poU and env genes, was recently ac 
dressed by others Q4, 2$). From thei 
analyses, it appears unlikely that p27 i 
directly involved in the fra/Lr-acting trar 
scripulona] regulation as described earli 
cr(28 t 29). 

We observed that monkeys infecte 
with STL V-ITJ, a retrovirus serologicall 
related to HTLV-HI/LAV and etiologi 
cally related to a simian immunodeficier 
cy syndrome (30) , also have antibodie 
to P 27 of HTLV-IH/LAV (jj). This irr. 
plies that a product identical or serologi 
cally related to p27 is also encoded b 
STLV-m. The evolutionary conserve 
(Jon of gene products encoded by thes 
recently identified human and simian re 
trovinises warrants further studies o 
their roles in viral pathogenesis. 
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Electrokinetic Separation of Chiral Compounds 

Abstract, Femtomole amounts of racemic mixtures of derivatized amino acids 
were resolved and analyzed rapidly in about 10 minutes by means of high-voltage 
zone electrophoresis with laser-fluorescence detection. The electrophoresis was 
performed in capillary columns containing a chiral support electrolyte. A number of 
dansyl amino acids were resolved by the diastereomeric interaction between the dl- 
amino acid and the copperill) complex of L-histidlne present in the support 
electrolyte. A combination of eUctro-osmotic and electrophoretic action caused all 
species, positively charged, neutral, and negatively charged, to pass through the OS- 
nanoliter detection volume where they were subjected to laser excitation. 
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As first pointed out by Pasteur (J), one 
approach to the resolution of a racemic 
mixture into its component enantiomers 
is the formation of diastereomeric pairs 
by the addition of some chiral agent, 
since diastereomen may have widely 
different physical properties. This ap- 
proach is the basis for chromatographic 
separations of enantiomers by means of 
chiral stationary or mobile phases (2). 
We report an improvement in this tech- 
nique in which rapid resolution of a 
mixture of optical isomers is achieved 
with unprecedented sensitivity. The im- 
provement results from the combination 
of high-voltage electrophoresis in a capfl- 
. lary column containing a chiral support 
electrolyte with laser fluorescence detec- 
tion. By this method we have resolved in 
less than 10 minutes a number of dl- 
amino acids that have been labeled with 
the highly fluorescent dansyl group. 

The use of optically active copper(II) 
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complexes for the chromatographic reso- 
lution of enantiomeric amino acids was 
first demonstrated by Davanlcov and his 
colleagues (i). For this purpose they 
immobilized L-protine on resins onto 
which Cu(II) metal ions were also load- 
ed. Later it was shown by Hare and Gil- 
Av (<f) as well as by Karger and co- 
workers (5) that optically active chelate 
additives in the mobile phase of high- 
pressure liquid chromatography (HPLC) 
resolved racemic mixtures into their con- 



tive Cu(H) L-histidine complex used in 
our work was introduced by Lam et ai 
(o*) for the separation of DL-dansyl amino 
acids by means of reversed-phase 
HPLC. 

An alternative to liquid chromatogra- 
phy is high-voltage zone electrophoresis 
in capillary columns. As pointed out by 
Jorgensen et ai (7) and Terabe et ai (3), 
this new analytical tool combines high 
theoretical plate numbers— on the order 
of 1 million— with short analysis times. 

We used a fused-sflica capillary col- 
umn (a gift from Hewlett-Packard) that 
was 75 cm in length and had a 75-p.m 
inner diameter. The applied electric field 
was 300 V/cm» and the support electro- 
lyte contained 5 mM L-histidine f 2.5 mM 
CuSO< • 5H 2 0, and 10 mAf ammonium 
acetate adjusted to pH 7 to 8 by the 
addition of NH4OH. The measured cur- 
rent was 30 to 33 uA. 

The formation of a double layer on the 
inside surface of the capillary caused an 
electro-osmotic flow. Under our experi- 
mental conditions, the electrolyte solu- 
tion moved toward the cathode. There- 
fore, cations, neutral species, and anions 
injected at the anode end of the column 
could be detected at the cathode end in a 
single run. The analysis was accom- 
plished with an on-column fluorescence 
detector that had a helium<admium la- 
ser set at 325 nm (5 mW) as an excitation 
source. The filtered output of the laser 
was focused on an optical fiber that 
carried the excitation light to the on- 
column flow cell, which had a volume of 
-0.5 nanoliter. The resulting fluores- 
cence was collected at right angles to 
both the excitation direction and the 
capillary by a second optical fiber that 
led to a combination of a fast monochro- 
mator and a photomultiplier. The dansyl- 
ated amino acids were either purchased 
(Sigma) or prepared by known methods 



Table 1. Migration times (r D . 'l). & rcJative **** areas Al) ^i/TJf 

DL-dansyl amino acids, measured under the conditions explained in the text, at pH B.Q. 

Abbreviation: DNS, dansyl. 



Amino acid 



(min- 
utes) 



(min- 
utes) 



di-DNS-Tyr 

DNS-Met 

DNShxAB* 

DNS-Phc 

DNS-Ser 

DNS-Val 

di-DNS-cystine 

DNS-Asp 

DNS-Glu 

•DNScysteic acidt 



6.30 
6.75 
6.83 
6^0 
7.0 
7.40 
7.90 
9.80 
10.30 
10.40 



6.36 
.6.71 
6.75 
6.91 
7.0 
7.32 
8.00 
9.95 
10.10 
10.70- 



at 
(x 100) 


Ao 


At. 


-0.95 


1.5 


1.8 


0.63 


1.6 


1.6 


1.2 


1.3 


1.0 


-1.6 


0.18 


0.36 


0.0 




0.46 


1.1 


2.1 


1.8 


-1.3 


0.37 


0.39 


-1.5 


0.18 


0.2a 


1.9 


1.71 


1.38 


-2.9 


0.15 


0.29 
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